Ubiquitous expression of the forkhead box M1B transgene accelerates proliferation of distinct pulmonary cell types following lung injury.
The delayed early transcription factor Forkhead Box M1B (FoxM1B) is expressed in proliferating cells, but its expression is extinguished in cells undergoing terminal differentiation. Liver regeneration studies with genetically altered mice that either prematurely expressed FoxM1B in hepatocytes or contained a hepatocyte-specific deletion of the Foxm1b allele demonstrated that FoxM1B is critical for regulating the expression of cell cycle genes required for hepatocyte proliferation. Furthermore, preventing the decline in hepatocyte FoxM1B levels during aging was sufficient to increase regenerating hepatocyte proliferation and expression of cell cycle genes to levels found in young regenerating mouse liver. Although these liver regeneration studies demonstrated that FoxM1B is required for hepatocyte proliferation, whether FoxM1B regulates proliferation of cell types other than hepatocytes remains to be determined. Here, we developed a new TG mouse line in which the -800-base pair Rosa26 promoter was used to drive expression of the FoxM1B transgene in all mouse tissues and found that Rosa26-FoxM1B TG mice were healthy, displaying no developmental defects. We used butylated hydroxytoluene (BHT) lung injury to demonstrate that premature expression of the FoxM1B transgene protein accelerated proliferation of different lung cell types, including alveolar type II epithelial cells, bronchial epithelial and smooth muscle cells, and endothelial cells of pulmonary capillaries and arteries. This was associated with the earlier expression of the cell cycle promoting cyclin A2, cyclin E, cyclin B1, cyclin F, and cyclin dependent kinase-1 (Cdk1) genes and diminished protein levels of Cdk inhibitor p21Cip1. Taken together, these results suggest that increasing FoxM1B levels is an effective means to stimulate cellular proliferation during aging and in lung diseases such as emphysema.